Introduction: Intracranial branch atheromatous disease is a type of ischemic stroke that is caused by narrowing or occlusion of the orifice of the penetrating artery by atheromatous plaque. Pontine branch atheromatous disease is usually diagnosed using indirect findings such as the extension of a lesion to the basal surface of the pons because of the difficulty of demonstrating plaque in the basilar artery. Case presentation: A 72-year-old Japanese man developed sudden dysarthria and left hemiparesis, and his symptoms deteriorated thereafter. Brain magnetic resonance imaging revealed an acute infarction in the territory of the right paramedian pontine artery extending to the basal surface. Non-contrast-enhanced three-dimensional fast spin-echo T1 imaging with variable flip angles and three-dimensional fast imaging with steady-state acquisition revealed a plaque in the dorsal wall of the basilar artery that spread to the origin of the paramedian pontine artery that branched toward the infarction. Although antithrombotic agents were started, the left hemiparesis got worse and became flaccid on the following day. Conclusions: This is the first report to confirm the pathological basis of branch atheromatous disease by three-dimensional images using the new modalities of 3-Tesla magnetic resonance imaging. The use of these techniques will foster better understanding of the clinicopathological mechanisms of branch atheromatous disease.
Introduction
Intracranial branch atheromatous disease (BAD) is a type of ischemic stroke that is caused by narrowing or occlusion of the orifice of the penetrating artery by atheromatous plaque. Pontine BAD is usually diagnosed using indirect magnetic resonance imaging (MRI) findings such as the extension of a lesion to the basal surface of the pons. Here we report a case of pontine BAD diagnosed directly by the radiographic demonstration of BAD pathophysiology using 3-Tesla MRI.
Case presentation
A 72-year-old Japanese man with hypertension, diabetes mellitus, and dyslipidemia presented with sudden left hemiparesis in the early afternoon. He developed dysarthria and choked on food and drink in the evening. By the next morning, the left hemiparesis had progressed and he could not stand up. He was taken by ambulance and admitted to our hospital; on admission a neurological examination revealed dysarthria and left hemiparesis involving his face, arm, and leg. MRI (Discovery MR750w 3.0T, GE Medical Systems, Milwaukee, WI, USA) revealed an acute infarction in the territory of the right paramedian pontine artery (PPA) extending to the basal surface ( Figure 1A ). MR angiography showed only a slightly irregular wall of the basilar artery. Digital subtraction angiography showed moderate stenosis of less than 50% in the basilar artery ( Figure 1B ). MRI was reexamined and a plaque was identified in the dorsal wall of the basilar artery that spread to the origin of the PPA, which branched toward the infarction. This plaque was evident on images obtained with a non-contrast-enhanced three-dimensional fast spin-echo T1 imaging with variable flip angles (Cube T1) sequence ( Figure 1C-1D ) and images obtained with a three-dimensional fast imaging with steady-state acquisition (3D-FIESTA) sequence ( Figure 1E-1F) . Although antithrombotic agents were started, his left hemiparesis got worse and became flaccid on the following day. On the 25th day, he was transferred to the rehabilitation hospital.
Discussion
Caplan described BAD as cerebral infarction caused by narrowing or occlusion of the mouth of the branching artery by an atheromatous process that is different from lipohyalinosis causing lacunar infarction [1] . Recently, an autopsy case was reported that supports these histopathological characteristics [2] . Because of the difficulty in demonstrating plaque in the basilar artery on conventional MRI, pontine BAD has been diagnosed indirectly by the extension of a lesion to the basal surface of the pons. However, accurate radiological diagnosis based on arterial pathology is necessary as BAD has been associated with progressive motor deficits and poor prognosis in comparison with lacunar infarction [3] . Although high-resolution MRI has successfully evaluated plaque in the major artery in small, deep infarction [4] , it did not illustrate the position of the plaque in relation to the penetrating artery.
Cube T1 is a volumetric imaging technique with isotropic voxels that enables reformation of black-blood images into any plane and allows detection of atherosclerotic plaques with high resolution. In addition, we depicted the outer contour of the PPA using 3D-FIESTA, which detects small amounts of fluid based on the long T2 relaxation. These new reconstructive modalities of MRI clearly and three-dimensionally demonstrated the presence of atherosclerotic plaque in the major artery at the origin of the penetrating artery, which is the pathological basis of BAD.
Conclusions
We reported the case of a patient with a typical clinical course of BAD and demonstrated the pathological basis of BAD using 3-Tesla Cube T1 and 3D-FIESTA MRI techniques. At present, the recognition of BAD is insufficient and the use of these high-resolution MRI modalities will foster better understanding of the clinicopathological mechanisms of BAD.
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